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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a technology for suppressing the 
possibility of secondary write and elimination caused by a magnetic 
field by 

directing the magnetic field generated by a coil because it is 
important to 

effectively concentrate the magnetic field on the tip of a magnetic 
pole with a 

small quantity of current and because it is important that a magnetic 
field of 

a return magnetic pole is not strong enough to eliminate partially or 
completely information recorded on a magnetic medium, especially in 
vertical 
write . 

SOLUTION: The magnetic write head for recording data having 
reduced erasure 
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caused by a magnetic field is disclosed. The magnetic write head 
include a 

main pole and a conductive coil positioned adjacent the main pole. 
The 

conductive coil is insulated from the main pole. The magnetic write 
head 

includes means for directing a magnetic field produced by the 
conductive coil 
toward the main pole . 
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2 EttoaMi&fc'Ny H fc *V*T, WEMa^f ±ffi> Tffi^ g l MS 

, ^2{iiE^wu, iOE««*igiRi*-«i-ssEB*'^ft < t: t>®ffi®.Mic®mt sguEss 

3^^«Ti^I5®Ifi^7'yf-r v^^tC, «JE«tSl»ii#'Ny F. 
B*W2EIKO«SlSii*'Ny F fC 33 T , 
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, taEaasaft'N » f. 20 
5 ] 

1 Eeoaia*^*^^ Ftcfcl^T , MSSfa^^JiI, Tffi^ ^ 1 (RIM. 
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oZrTa, CoZrNb, CoNlFe, F e A 1 NStfN I F e C ui!i'filtf?tl5 30 

, tuE«SC«ii»'N v Fo 
9 ] 

«»»a*^y Ftcfc^r, 

±85, TBK S l WiB3fttfS2«liii*wrSi8«3-r;l/-p»oT, IIBiii C L 
TEH«n*>rpitE±at«3&»6»»«nT^*jiaES?fli3-f/l'i:, 
«ESS«3^;HO±iB, TBu Sill, St/fg 2 ilffi < t fc 1 SSI 40 

^^CyfiJM»jA^'N y Fo 
[»*J» 1 0 ] 

S*SJ9E«0«*flSi&*'\y FKHl>T, iiE*«tt*7y V ^tf S«IStt* 
*fr5t&E«*«£*'Ny Fo 
1 1 ] 

9 f2«<7)«8M»&&'N y FKU^T, tufiB^att * 7 y t w V 9ft aS« 3 t 

mmmmLx^z. MtEfltaiffft&'N? f« 
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Ctt*3S 1 3 ] 

m * m i 2 12 m v> m s & & *\ y f k. & t » 

ttStS&ft'N y Fo 
[M£g 1 4 ] 

|$|9 K®<DMfcLW&fr^v KKfe^T, hu IB $ Bt& * 5 y r -f V T* 
MIEB.Sl»j&# / Ny F. 
l 5 ] 

M$*l 4 iB«c<DfiKM»&#'\y FKfci^T, BuiBftSKtt^&tf , N i 8 o Fe 2 0 > 
CoZrTa, CoZrNb, CoNiFe, F e A 1 NRtf N i F e C ui^HStl 
5^*-^A^lffi?n5, SUI3«jR»j&* / Nv Fo 

im*x i 6 ] 

»*J«9B«<0«i?C»&* / Ny Ktefci^T, iu IB S^tty^yx^^tftu IB *Stt3-f 
;KD'>& < tfe 2ltRgLTi^, *>IB««»ii#'Ny K. 
[M#g 1 7 ] 

»#*9ffi*©«il[*i&*'Ny HCS^T, MIS 3Hfi&tt*7 -yf^ V y'tfSulil^tn^ 

1 8 3 

K#SI9iB«©«S[efc*'Ny FE*^T, bu IB® Stttt t ? y x f > y* # su IB m « 3 ■< 
;U^6«»sn*»OME**3-f;HcBI»U, ItGVt 3 -< ;KD± Etf MfBiiKffi iS tti 
S ft T 5 , »Ji3«&*i&#'NvF„ 
[tt*^ 1 9 ] 

as i mmt. 

mmm 1 ISCB»LTElLftai»«tt S * 7 y F • 3-fK$oT, ^fiKttWM 

» 'n y Fo 
[»*S2 0 ] 

MESt****^ y Fo 
[MM 2 l ] 

IB5BM»ii&'N y Fo 

2 2 ] 

M$3 2 1 E«©««»&#'\ y Ffcfc^T, bu IB & itt 14 £ ff, Ni 80 Fe 20 , 
CoZrTa, C o Z r N b , CoNiFe, F e A I NStfN i F e Cu*^«§l?h 
*$Ol/-7>6a«Sft*» ME««»ii*'Ny Fo 
[tt$K 2 3 ] 

1 II StfS 2 §J65£W L, ttE!*ttte#8ff#«tt«**f<D'>fc < i: t, 2 ffitKS U 
T > WEIf«tt««#{*©±Hi*t(HB» 1 «ffC*W«-&*, WBH«**ii»^y F. 
[M$K 2 4 ] 

IS*JS l 9 ffi*©Ktt«i&*^y KKfe^T, taE#8.tt*SC*##, ±85, TBS, MI 

* *n y F o 
[tt*J| 2 5 ] 

»sai 9E*oisitii*^y Htfe^T. i»ia*«tt*«»ft: ±m. TBS, $ 
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i mm. Rism 2 mmzm l, mfB&m&ttnmm&mnttoTm. m 1 m^^xsmz 

[H#« 2 6 ] 
«t#3U 9 fS$cCHim«j£#'N F»c fe^T, 

miim \ hm&h tz?a 2 m®x> & r> x , mta? ? v f • a* /!/©'>*<*:&-» 

^HuI2miRt;tui2^2«ffiFatcSS?nTV>5BulB^2fK^i:> 
MIB®2«ffitMl^^5BuIB^Iiai4'a^^{*cO'>^<^tTffi±{c®ffl[1±tt^<D^7'y 

ZZZlc-Sts. HufBfiBiM«ji*'N y F. 
[»#« 2 7 ] 

ISjRJS 2 6 t2«©«5t$j&*'N >y K fc fefT , ^7^7^? 6> tc l=r 2k S3E^7 7 K • 
MIC (£ § f S Su 12 * 5 -y F • n-r;KD-gplcfe^Tl5lB^KttmM^»©'>^< ^ fe 1 ffi 
[ffi*S2 8 ] 

§S#a 2 6 IBfflcOfiatMffiji^^ >y F fc fe^T, r -f 7 £ 2 £ WE^^vF* 
n-OI/tfiaEtfr^fcH*, * 5 y F • 3 7^t9fa^ 1 & tf fJES 2 OfiSiffiOyl-ffllftffi 

B-tsffiEf 7? f • n-r^o-afca3^Ti9ia*«ttfli«s?*fcBa'rs» hUhbs8M» 

* 'N >y F o 

imxm 2 9 ] 

M * K 1 9 IB St © CM ^ © & ft "\ >y Kicfel 1 !, ffl IB * 5 -y F • 3 ;!/ W x 7 - • ^ 7 'J 
V^ffiKSHgLTEBSftT^** HljIB»M»iift 's >y F<, 
[tt#K 3 0 ] 

9BB«0«[««ii*'NyKKi3^T, tiff ffl f 5 -y F • n ;U x 7 - • * 7 y 
3 1 ] 

s»#a 1 9 «B«©«**i&*'Ny Klcfe^T, ijffiB*7 >y F • ;U^6*a*««tA^ 

fltesftfci* fctte»Btte*r»tfttfc'r s> flfffB5BM»i£&'N -y f„ 

3 2] 

mMm i 9 iB«o«rv»iift'N >y fcs^t, mm*? * f • 3>f ;u^6ea*««f^ 

{«*&Sftfcliffc:fi3E»«tt#»ff«aL;8:^, fflEBiSCSi&fc'Ny K. 
[M$£ 3 3 ] 

Ii*3R 1 9 EBOftfKS ii*^ -y KKti^T, tiff E& fiKffitt » K R % L T EE * ft ^ 
^7Xl*«6fc^O, iae«fK«&*'N-y F. 
3 4 ] 

ll*W3 3EB0«««i&*'Ny PCSV'T, SJE'W 7*Bfffi3HKtt£*«?* * 
> fflJE8t*C»3&*'N y Fo 

[ 0 0 0 1 ] 

*S^tt-«e»«f f -*Ett&tflf£'>X? , A0#»fcnfl"r*o Wfc*«9!«:=n'/1> 
iE*77foy (cladding, KB) **r-*-*««»fc*'N'yFfcM-*-*o 

[ 0 0 0 2 ] 

E18^*«i&*«i«*«*^6«lSt3--Ffk1SI8*»SE-r*R«9a}*ii«^tt. K« 
08ttT9i'-*K, ± a? FR tf TSU ±» rt/ F©BlcEB£ftfc««fifii-fe 

>u-*»&iifir«jssft s B 
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[ 0 0 0 3 ] 

7-"<7'Jy^I (ABS) T'SWCttStStU O $f ffi ^ * n - £ tc & ffi 7 
f 7 (v i a) KJ:9x7-«^7yyyffifr6*«0lBttT?:S^fc»««ftT^*. ± 

[ 0 0 0 4 ] 

K«a*ft*T-*©tttt*sfi"r*. ±««B:-i6Wk:±Rtf*»«tt©»a«aiT* 

/g«£ft 3 0 
[ 0 0 0 5 ] 

[ 0 0 0 6 ] 

«ri^ii*^-y Ktt±lt«t±«*K:lll»LTBHUfc««3-r>m!*^tr. »*3>Ol/ 

if£f§|S]£-fc»:3gB*$£yo 30 
[MM] 
[ 0 0 0 7 ] 

Hlttft*8*©«£S&*«l00©»iBiH-e*3o «§t»a»«l00tt, If IBEfl 
aSSfefcttfr-rri 1 OTS^CftKSftftiBSl 02it!»lil 0 4fct*t* 
„ ?7 4 7 \ 1 OOMAIfTB, IIIl 02tfiilil 04(ii7--^7'jyy 
Si 0 6 T* P^ I® l 0 8 \t J: 0 S ^ te ft m « ft T V S . ilil 0 2 £ « » 68 ffi 1 0 4t© 
fflfC {i, *63^gPl 1 4 K J; 0 3LM® l 0 2 & 1 0 4i*6»12ftftll*3'fA' 

# » l 1 2£W3-£#«3f;!/i l 1 E IB ;* ft S 0 1 (i ? r -f 7 1 1 0 <0 Jl 9 fc # *> 
ftfc¥ffl**fctt/<>fr-*BK?EIISft;fc*tR3-Ol/l 1 1 * H * "T * . ^ ft ft , 7 
r -T 7<OW(R]4g^ (BS*f) ettSL^ROa-Ol/gttff**. 40 
[ 0 0 0 8 ] 

#i3^;nn i 2 zmffitfmi&t %> t , mm i \ 6*^t?n5. c ©«« i 1 6 
Biiii 0 2ci^?n« (K«»^^ggioofC7 ; -<x^'\»iAS-a:^o BiKSti 

5K, S8if«±58ji 1 02©«gPA^6iEtfTa»«ffil 04'\Slt5„ &»58 8s 1 04 
<D58*§ 1 1 Stfffe-ftftil-fr, (ICBgl 1 6 fi±tt& 1 0 2 (D681§ 1 1 6 

oy-Hfa t it&ttvxfaT'&zrc&T- * <Dffi£&5£3L? % 0 *«mt43i«3W > ;i/#a i 1 

2fc*9B£;fft*at»l l6£Jil*j£-fc»-S=gg£ffl«fSo loo*M«?tt, 

itm^mmi 04o«**a 

[ 0 0 0 9 ] 

H2», n-OI/OfiWffld^ifrfcHasLT^ft^ ¥ffl*tfctt><>*-*Rtt-0*7y 50 
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K • 3-r;l/£WT3iKJa»&&S§2 0 O©Btffi0T'*5 o fi&^tf &&3§ 2 0 0 « , UffiBI 

MtttittVTJT 2 1 0T'5lWCiMJnfc±Ii 2 0 2 t«®16 2 0 4 

. <?7 J 7 2 1 0 ili2 0 2 tliiS 2 0 4lil7--^7'Jy^ 

1 2 0 6 1?Mi 2 0 8(:J:t)5^fC^I81fnt^5, 021^7^72 1 0 CD ® # 

nfcfa&Sftii/^^- ; t : SBT'Sa?nftiS3^yi/2 1 i*ait?. 11120 

2 t®ffimm 2 0 4 £<omic&, &m&2 1 4(cj;D4Ig 2 0 2 i:Sil8i204i^ 

zftMt nrcmnzi * frmm 2 1 2 zmt zmm? j >i 2 1 ltfiessft*, sni^ 

-T^#iSl2 1 2 , 17 - "«7iJ V^B 2 0 6fr6^?nTI ( ^©A , lifnT^5. 
V7-<72 1 O0»6HB»fctt»23-OI/*«2 1 3A'SB?ftt^l. 

[0010] 10 

s 1 mm^sf i\>mmt. it«fl*^iis?nfci'77foy2 1 8fc=to©H*n 

T^5o #*JB§0lJT*tt, ^ryfO^ 1 8 «!8l*£fl3>i'/l/#if§i 2 1 2ttg»ML 
T^5o TgP^7-yxf>y2 2 0£ffigi$*7>yT^>:7*2 2 2 2 

1 2 <03iB*ffl^, MffitiS 2 2 4 £±««B 2 0 2fcfl*£fc-e*o )5'vfO?2 1 8 
«±«ffi202fctt»«ff204fcOBBlcEH*nfc*l»«3-l'^#«2 1 2 0-$© 
* % 8 3 fr> *fctt»23-OPSS2 l 3*ffl3C£fcpIfl|-e**. H2teH*Lfcf!ifi 

S2i?l3^^i^(^77f0^2 1 9(Ci D±4ffi*gfc*lT^S„ 
[001 1 ] 

2 12, 2 1 30IDKS£?nfci®li^77f-< ^^2 1 8, 2 1 9 £ Sft W IC MM 20 

tfitfiili: fc*. £i**3-f/w#*2 i zomiti& 2 2 4 tt9? v?* >?\cwt>tn: 

Ir^tttr'fctfK fi&*§ 2 1 63V»l»«3>f;I/#*2 1 2 «) Mitt W 2 2 4 »6£Ii 2 0 2 (C 
fil**Ttt«f <£ ft*. ^^f^^lttTiiftl!), 84 2 1 6 4) *S# ttttft S 2 

0 4T'tt^<?77fOy2 1 8 l£ ffi £ tl S „ 777T-TVy2 1 8(±^5*8tffi2 0 
4<D5Bi§2 1 6 (D&mttm'Pt Ztcib, ffi £ <D rT flg 14 » $ '> f 5 „ ^2^Sn^;l/#§2 

1 3(i*7-yr-f y^K J; D St± tc S ta ft T ^ 5 tf, R & £ g M 91 T* fct #*g It #® <D £ ffi 
B*0'>4l(>»»?BfctlT^S. 777f0^2 1 9 (c£ D#*I2 1 35^i fc H 5 

Btlt^nMl^ C i: K <t o TSBif 2 1 6*«6CMIP?«*. 8ttt 2 1 

6tt*5y7 i -fyy2i9rticiRS*n*o 30 

[0012] 

Sii*«30oti, sasBBaasfcttfr-rra 1 o?s^K8fi?nft±«i 3 0 2 i: 

Wffll 3 0 4 ^ttS„ ^r-r73 10OWlSl*BaT?tt, ±«ffi302tfa»»ff3 
0 4 ti X 7 - • ^7'J V 7 ffi 3 0 6 t*P« 3 0 8 fC J; ?) 5 IMC # 8ft £ *l T ^ £ „ £ ■£ A, ^ 
ttT'±K^3 0 2^^HtfCD«, ffi35»S3-r*#«3 1 2i:±g|5^^3^;l/#$93 1 3 
t?tt5^t3^;l'3 l i t» « . ffi»»tB3-Ol/««3 1 2lii«i 3 0 2 ti)II 
ffi 3 0 4 t (DPS icmWZtl. ±«iS*3-OHHl3 1 3 « ± 6B ffi 3 0 2 ilcEiSn5 0 
3^;H8ttl7- • ^ 7 'J :7* ffi 3 0 6 ^5lin2nTlr^fcOtLTEi?nt^5 
o fc&mmu'f ;P#*!SI3 1 2fc±as»*3-Ol/#tt3 1 3(i*fciig|S3 1 4fcJ:08tttfr& 40 

[00 I 3 ] 

mm=i -f )imm3 1 2, 3 1 3tti*ttfl*6iissnft*7vf^yy3 1 8 k <t o 
isijn> *iiiTii777707"3 1 8ttw«3-r^e«3 1 2, 3 1 3tigi 

« L T ^ * . gSP^^^x-fV^S 2 0tIS777f-f V^ 3 2 2 «{SS(5a@t«3^;l/# 
tt 3 I 2 ©3WflS*B^» ±«t«3 02K|Rl*»5fi»Wf|3^;l/#«3 1 2 Hfl fiSt «g 3 2 
4*m?o ±«9 5 y 7* -r > ? 3 2 1 fc«3^77f^>^ 3 2 2 tt ±»#*3 -f /Ugft 

3 i 3Q3Hi«ii\ ±atS302teiftft»5±aJ©«3>r;i/S«3 1 3 o§fl»« 3 2 4 

*St. 777T-f >7"3 1 8J4JaHOW»J:»)IN«fclS^a«**^bT^Sfc«>, ± 
»3?«3>f;I/S«3 1 3tTSP^tt3^;l/#$S3 1 2<DJSDf;:5E£Sn*:fi&i§3 1 6 * 50 
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«3>f>U#tt3 12,31 3 P>»«BJ&&8ii§ 3 1 6tf£*„ j£«3-Ol/#*g3 1 2, 

3 1 3 <D Kl 3 2 4 (i^7';f^V^3 I 8 tc £ 0 H to ft T & <^ £ , Mm 3 1 6 (4 

^-aa3-r;i/#i®3 1 2, 3 1 3 <o sua as 3 2 4^e>±«i3 0 2(cipjtfTtt77fcjft&f-f<5 

o ^777^^3 1 8tt«tttff*-efc5fc*» «if3 1 6©^gP7i-a^!»fi8ffi304 T* 
Ii4()77fr^3 1 S^UftSftSo <lft«£!J&«ffi3 0 4©{8J§3 1 6<D&&* 
tt'PZ-G, ft? Tffi£<D*Itfc&&&i'}>t 5. 
[0014] 

04tt¥gfc$fcte^>'7--*&tt<Di'7-y H • 3-i';l/^*f5a(^ffji*§§4 0 0<D 
»}Si0T'fe5„ «EM»&#8§4 0 Ott, »ffi$Sg|S$ felt??* 7 4 I OTS^fcjjSJ 10 
n, 17- • ^7'J>?I 4 0 6 t? IS 4 0 8fC<fcD#882ftfc£»E*E4 0 2 

4 0 4 i?tf5 o i««8402t^!)§JKffi404i:OF E gtfi, UgligP 4 1 4 (C J: D ^ fitt 

Jl 4 1 lffElfnTV^. IS ft 3 -Ol/ 4 1 lli^7^74 1 0OJB0K#*»nfc¥fflft 

* ft « /< yfr - * S W ic SB B * ft T <^ 5 . 
[0015] 

itn^;l'#^4 1 2(^77x^^-374 1 8lcJ;t)«fBinT^5o 3 ;b # 
*S4 1 2tH7f^y 074 1 8&x7--^7U>'yffi406fre>fl-ttT^?>& 
OtLTBSJftT^**, x7--^7 , ;v^ffi406(C(Sg-r5Ci:tnI^T'fe5o 

# H fig 0|J T* «: , ^7 7foyttS6Hl 4 2 0 icj:0ii3-i';l/#i4 1 2 ti 20 
T^5. 16 Si IS 4 2 0tt«l3>f^«l4 1 2 0>3ffiB*Ht^ N ft til 4 2 4 £±fBH 4 

0 ZlcMtti? 5, iM14tt^©aMgPS.T*$>5@i*^7>yf J 'C>y-374 1 8 tt*«3-r 
;U # IB 4 1 2 £ $ B & , H ft 4& 4 1 25±Ii 4 0 2 (Cl(il?t«„ ^77T-f>^ - 3 
74 1 8tt)SB«)tt8J:!)#SEB^ai**§bTt^fti&. »* 3 -T >l<3*8 4 1 2© 
JI9{cfg££ftSfl*t§4 1 6tt^77f^?' 374 1 8£MftWtcMjST3o ^77 
70^074 1 8 & &&L1£^ t C %<DfrK.mU=i J jimtSl 4 1 8fr6ftl-ff>rftgi:£ 
ftfc«i§ 4 1 6^$i5„ aS«3^;I/#^4 I 2 CflSKffi 4 2 4 Ii7 7 7 f -f • 37 4 

1 8KJ;9fibnT^4^ft», &*§ 4 1 6(4^«3^;l/#^4 1 2 (Offlffitfl 4 2 4ft>6 
±««402fc|q|t*TttH"rs. 777f-< yyo74 1 8liU!fitS5ftJ6, I«4 

1 6 <D^cg)5^tt«!}»iK«B 4 0 4 T'I14< >77f^^ ■ 374 1 8 Cll$n§o » 30 
&® 4 0 4 T><DMi§ 4 1 6 £ ft/Mb "T 5 mmMMVMm 4 1 6<D3H®£$'>L, ctl 

ttttf^o^rffittCK^-rs. ^7f^yo74 1 8«$f:'?r^74 1 o <d # ft « 

(HiS*f) Kttlt53'fA'S8oa9lcfeR(t8C fc * fll IK T * * . 
[0016] 

B5tt¥ffl**fctt'0^-4 l HW-©*5» H • 3-Ol'£*r-fSB£^i?>i*835 0 0 t 
?77H">-*F 5 2 4 «ilBT«5. 6BM»>£&8§5 0 0 {i, WBiBB»»*fctttf 
5"f75 1 0T*I^lilj$i?n, x7--^7'J>^'ffi506-eiaRi508 tC c };'37>gll? 
ft ± AS ffi 5 0 2 £ $ !l§ «t ffi 5 0 4 k*Sti. ±«<S5 0 2 t ffl » « IS 5 0 4 £ <D RflK 
tt, «6ilgP5 1 4e*9±8i 5 0 2 ia»«i 5 0 4 k*>6»ll«nT^S9«3'f* 
#$5 1 2^W1-^3g«3^;l/5 1 l#EI«nT^«. 113^*5 1 1 (i^r^ 7 5 40 
1 O0HOfc#frttT¥SSfc«/<>'5r-*eiWlcEHSttT^5o * *X * , V 7 4 7 5 
1 0fc»fl**««TtttSL^»©=i-l'**«5 1 2tf£3 (HS*f) . 
[0017] 

St3^;Vti5 1 2(iffitttfS^5.«!)S?n/'c^7 7f^y7'' 37 5 1 8 ic J: 9 $ 
B*nt^«. **fi&0JT-«;, ?77f^^5 1 8mW=iJ )\,%B5 1 2 2: it ML 
T^4. T95£ 7 7X^^ 5 2 0 fcNffi* 5 v r > ^ 5 2 2 (iff 3^f ;I/#tt 5 1 2 
©3«iS*«V^ »t34';Vf«5 1 2«5iii[* 5 2 8 *i«S 5 0 2 KBa«*4, * 
77x0^5 1 8ttAH®#ftJ:9?Fttlc1lb*ait*S*LTb'Sfeib, « H 3 ^ ;U # 
ig! 5 1 20H»>fc«£**l««»5 1 6li*77f^^5 1 SfcgftWKffljSfSo * 
77T-f^5 1 8tf#SUl>ti:5iO&Eft3^;H85 1 8 e>ft&Rl8gi: Sft 50 
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fcmm 5 1 6#&£o i«3^;HS5 1 2 (DffltiLffi 5 2 8 li ? ? v t 4 y 7 5 1 8 fc <fc 
*>Sfc*lTl^*t*fc*&, 5 1 6«H^;HS5 1 2©^»«5 2 8 ^e>±®[8s5 

0 2lC(p)(tTJKI4-rSo ^^fO^ 1 8{iJK14T-fe5fci6. ffilf 5 1 6 © * SB # « 

mmmm 5 o 4 ■? n ft < t ? v ? ■< y ■? 5 1 8 ic 2? n 5 „ ii^^^iss 1 2 & $ 

HCy^5^x-<>^5 1 8 K ftl A T , ? 7 -y r ^ > 7 • ^-*F 5 2 4 ^«fflUT«S5 

1 6A^5-yxf>^-->-;l'K 52 4^)ii§-r2.ili:*$P){CBlt6i:L, Mffii50 
4 <Qfi£l§ 5 1 8 *m>b<tt So )77fO^' ->-;l/K 5 2 4&«t14*mfre>$j£2n 
, ^77x0^5 1 8*<fiStii5 1 6 * 5. §ga L T t fti^C^S t § § o «i§ 5 1 6* 
>7";f^^5 1 8M77fO^ - ->-*F 5 2 4^illi^-&5J:^{i:J§lR]?-«i:?. 

£ , &ftttffG>Bt4§5 1 6 U ffi*<DoI^1±?:M'>-rS„ )7";fOf5 1 8t 10 

^7'yf-/>^ - ->-;l/K 5 2 4 li^7-f75 1 0 <D *f fa iS ( 0 ^ # -f ) O S n^C ;U g 

[0018] 

ji*8§6OO^0^-Ti.„ 06(ii7O®6-6T*lioft»iffi0f£5 o & M » & & #§ 6 

0 0 (i ± « H 6 0 2 ti7- • ^7U y?W6 0 6 t£WT3o I #S|{i:<t0i^<S6 0 

2«aHtr©tt±a5»«3-r^s*6 1 2i:Tge^f 3^^#«6 1 3££W-tsge:3 

-f }]/ 6 1 1 T?«5, ±g|53-r^#sa6 1 2£Tgff3^;l/#$6 1 3fix7--^7'J>^ 
ffi 6 0 6 let®® L T ^ 2> (D tfm^iZ tlT ^ % . 17- • * 7 'J V 7 ffi 6 0 6fr6WtC 
£ nj T* & 5 o S**-l';l'#«6 1 2, 6 1 3 ti ^ SP 6 1 4tJ:0±8i 6 0 2fr5 20 

[0019] 

±6P81Ba>f/l/#«6 1 2ti±gP?i«n^;l/#^6 1 2 tIgg»LT^5^77r-f 
y V 6 1 BCiOUilSftTl^. ±gf^7>yf r f>'^"6 2 1 i IS^ 7 7 f-f V 6 2 
2tt±SIIS*a-r;US8l6 1 2©3lffi^IV\ ±3»*a-Ol<#«6 1 2 <Dg8SStSg 6 2 
4 *±MM6 0 ZlcmHSZttZo TW8*a-f;I/©86 l 3 & , TS5jiStBn-<;l/#$§i6 1 

6 2 0t«g|5^7-yx^>^6 2 2 (iTa5ag«3-<;l/#i!g6 1 3©3Hffi*ffll^ TSPS? 
!3^;Hi6 1 3<>!)Bfltti8624&±Btff602lc8'i'£-e«. ^v>yx-cy^*6 1 8 

tt##fcSf^a«**#Lr^*fc«>, ±as*iBa-r/i/#«6 i z brum®?* j]/&m 30 

6 1 3©JSDtCfg££nfcfi8i§6 1 6 8^77707*6 1 8««5tWKilMl , r5o f5 

7TOn 1 8 36^ffib!a:^BfO*C»«3'f;l/S«6 1 2. 6 1 3*»6ttWnffiia« 

J§ 6 1 6 & £ „ «S«a-r4/#«6 1 2, 6 1 3 <D M fife 4ft 6 2 4 1^77x0^6 1 8 

CiOafcnt^ii^ftJi), 6 1 6tt««a^/Wttll6 1 2, 6 1 3 0Hffitt6 2 4 
A* 5 ± « ffi 6 0 2lC|tgltTttat«tl«. 
[ 0 0 2 0 ] 

i6 s <8 if 6 1 6©^a5^«^5-yf r -i'y^6 1 8 (C 18 *B £ ft 5 „ )777-fy*'6 1 8 

^a»"r*««6 i etis^iraffiftK^-rsfc*, ^77x0^6 1 8 

Mr-mint %> & ? Kmrn^mx- & cntt. si8»iii>7?fo^iit«:t 40 

£Kihf-5o o^T-, ttJg 6 1 6tt*&ftff6OOOfl90>*Sft0?PaatttlELft£&''r 
§0 Sfttt. 777f-f>^6 1 8tit3^iS«86 1 2, 6 1 35l7-"^7'Jy 

yiB 606*»6<af*«T, &«* at« 6 1 6cj:»)a^-rs?HS*s/iwbRr(s-p*s. 

[ 0 0 2 1 ] 

WS!626i:BBaLfcfl!!35ro4Sa630i:*#-r5. MgJS&gf' 6 3 0 T*(i, ±SPfe«fcD*T 
SPif 3^;l/#ili^r^ 7 6 2 8 f(«t7, »?IIt«i7- • ^7 U > ?B5 6 0 6 
T ft o T ^ 5 „ 17- • 7 U > ^ Bp 6 0 6 T* & & 81 6 0 0*58ffT^8Oli±8 

1 6 0 2 T*i. iii**BOOBi'7?'K«3^*6 1 8Tf««. 50 
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[ 0 0 2 2 ] 

;l/6 1 l©l#$a©#tf#ffiL, ±Ig 6 0 2 ©4ftIta'J>LT^5. cne>«Si© 
[ 0 0 2 3 ] 

>7 y »j t 4 y 9 - zi7 . St;?7-;f^y • v'-zl'KliKffifi, jgfiK14<D*mfr 
tijffitf ttU Ni 80 Fe 20 x CoZrTa, CoZrNb, CoNiFe, FeAIN 10 

ic j: »> « nfc *» k ip » * ft » • 

[ 0 0 2 4 ] 

±^Lfc^sfiCTT'«, ±«ai*#-jio»»*»6«ija«ft***fctt 2 ajiiiJB** 6* 

IJnS. 2 fi JB ft $ ? B * ©ffl X 7 - • ^ 7 'J > 9W 6 ft "f fC < A, T' ^ 5 

[ 0 0 2 5 ] 20 
^777^^, 7 7 f O y ' 3 7 S tf ^ 7 7 f Y > y ' - * K li< £ ffi 8S T' © 

««**A^t)«U ffl!»«li©fiBif 5 C t fc <£ 0 , $ W. u -f ^ 6 18 £ £ ft 

[ 0 0 2 6 ] 

*fSWOffl©Slflfi0!l"Ptt, )77fonfcli^77fO^ - 37B3^;HI<5 
£ 4 Bn±K « ftttlls^MIO 4 jfi * 0 *ft^B±fc*« Lt & «k i\ flt««± ttfl 
ttt»««±KiRjR««, «*fcfflfr^£5£t^^>l'#tt©ttffii*$'7y? f 'r>y*f* 
ffll^^ttiCttfaSl^, *5y7*Y>y*t*»*3^^#«01«ffi, S £ L < 30 

[ 0 0 2 7 ] 

;l/©£ftfc}f»o T E -- fc fl* fiR rT AB * 5. ffi © USS T- ti , tvvTJV?, Zvvtj 
y 9 • 3 7, * ft « * 9 » x -C > ? • ^-;UKttW«n-f;l/©^SR:}&oTlf-afcJBfiE 
itfllBT**. #-«fc»0t;£ftfc*, H-yfoy, ^7<vf ? 'Cy^-a7, $ ft « ? 
7yf^yy- '>-AK(iiIiti58LftS«tO»fffit5. £ 6 , 9 9 y r -f > 
?\ ^•yf^i'or, $ ft li 7 7 7 f O ^ • •> - ^ K r 7 © i II T* 6 5 , 40 
±«ffiKS©^«lfc:(ftK , r«««fc:»fiEbTfc<}:^o c © J: 3 % K ti , 5 5 v 7 J y 9 

, ^l-fOyo?, $ft«77 77^>^">-;l'Ka±II«0^7 7f^y 

J:3K±ii©W»<0K«<D»ta'f;l'844IilLi6)«LTtJ:^. 
[ 0 0 2 8 ] 

Mliom*i(!il>tSi:, BJ#«£©iirifcttff8 / >"r*o * 6 £ , t ? v t 4 y 9 
, >5»f^y-a7, £ fc fi * 5 v 7* * > ? • ^ - >P K tt tt« © J: 9 ft # fc # ft ** 
* nf ffi "T 5 ft & . f*a^*tti7- • ^7 U y9WlC}5.m LTSHS^ftT, 
iMcif ft* LT»&*j!g£ ; Fi$-f 5 £ i: < , «3llT * * . fcaiUfig 

m T' f± » 2 7 VT4 y9, ^7770^07, Jfcli777foy-7-*Flil 50 
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7--'<7Uy^B(i:EiLTU< 1 £ ft fi * y v t 4 7 9. 
$ ft (i * 5 «y r V 9 • i/ - J\> K tt x 7 - • < 7 «J V df ffi 5 L T fe <t V „ 
[ 0 0 2 9 ] 

?7-;fOl >; y v t 4 V 9 - ^7 . RXS ? y v r 4 V 9 • '7 - i\> K SI SB ¥34 
[ 0 0 3 0 ] 

^5-y-r-cy^O^«^i:fSlSaji*^l»-r«ftfe> ^-yT^y^tififtteaafag;* 
#&#fcTi$irsc££l»±^£Ktt£-^x.3o *n&, g # tt « * 5 -y -7" v df E 10 
[ 0 0 3 1 ] 

B2 -eii^^'yf^ LTB^LT^S^, ^ 7 >y 7 4 V V It , 

[ 0 0 3 2 ] 

^7-y7 f 'Cvys^14i:«fb{iSfll$<DJ§SIS^^^K#-r§«J:9(cMSiWft6T*S5o 

^•yxoyii, int b# e s& » s ft «^taa t * z>mwftmz > s^tt, stfasfc-c-si 

TiS^x-*tt&i£&# 20 
[ 0 0 3 3 ] 

*aWOM*3^&W6*»!5l:J:3lc, #fg$£Si^5ft&E¥ffift£ftfi£tfA,Jg©c}: 
[ 0 0 3 4 ] 

fc«S»B©±*E, T^* 7 >y K 2 2 0 2>M&ttH<Di'- K (seed) jS£M»t 

So «tt">- KJf±K, 113^*2 1 l*J6?f t5. ^77fO?2 1 8(i£tt<0 
«B5±HHK§[7 -f t Ltli?ft5. iKM7^ FHtt, «*3f;l/2 

1 1 IB © K « 6 5 ;!/ (mill) S ft T > IKSC 7 /I A £ ffllJ g& ? y -y 7* -T 7 7 2 2 2 <!: T 95 30 
^7770^2 2 O*0l?til, i» * 3 -T ^ 2 1 15)lItt7*l'-t(l0l?nT«a 

l*B^, *^-eft*W**WWf«K J: 9 HiiiglStf ¥rB£ yi/-tlDl? n§, 7 )H + 
®®mtf&B®±lc* ^-«ti, ^^T'4Ii 2 0 2tfli?n5. #HS!6^J©4f^©^ 

[ 0 0 3 5 ] 

[BBi®fffl#aWlll] 40 
[ 0 0 3 6 ] 

[01] ft#8ffi©&M»i&&i§©#rffl0o 

[02] ¥l§attOi'7 -y H • 3>r;l/*W"r*8t*»i&*»OKffiH. 
[03] f3-eA,^ff-<D*7-y K • 3*;l'*#r*8t««i&*»<D»riIiHo 
[04] ¥3&&H-© ? 7 >y K • 5fi&^»&&2§©«Tffi0o 
[05] ¥i§£^W-©*7>y K • 3-f;^StSl^lli*St^77 K • KO Br 

rS0o 

[06] K • 3>f ^*Wr««SC»ii*»OBfiBia 0 50 
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[@7] m 6 <Dm%.w&fr%§<D±®m 0 

[ 0 0 3 7 ] 

2 0 0 fi*S»&#§g 

202 ±mm 

2 o 4 mmm® 

206 X.7 - - ^7 V > ?W 

2 0 8 ISfi 

2 10 ?7 4 7 

2 11 g ffi 3 << 

2 1 2 aSS3^;l/#^ 

2 1 4 *&Sfg|5 

2 1 6 «i§ 

218 ^'yfO^ 

220 TSP^vr-fVy 

222 fill * 7 y r f > 9 

2 2 4 M ft Aft 



[0 1] [0 4] 
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(72)?SP!# *-7 

7*'J*£*B» 5*V*. U**?<r/k 7rTV *J4-)\, Yl"()V 2 18 12 
(72)fgI8# Vl\>A> 75 V 

7)lU*Ma5W> ^H'J- Y^f 8 79 7 

(72)f§8# VV XX. ->a- 

7^UA-g*ffl, 5*v*, xf-ft, 3yf^*y^i/ Kv'fy 5712 

F *-.£>(#%) 5D033 AA05 BA32 BA71 CA01 CA02 
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